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To all whom it may concern:

Be it known that I, ArtaUr F. PooLE, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Accounting Systems,
(Case 2%) of which the following is a full,
clear, concise, and exact description, refer-
ence being had to the accompanying draw-
ings, forming a part of this specification.

My invention relates to an electro-me-
chanical system of accounting for automati-
cally taking account of an employee’s time
and wages. : e

In particular my invention comprises a
system of accounting in which the individual
wage and time registers are actuated by a
step by step movement, this actuation being
controlled by electro-magnetic means. How-
ever, the totalizing registers connected with
certain of the individual registers are oper-
ated through the medium  of differential
gearing which properly connects each total-
izing register with°its corresponding indi-
vidual registers.

Furthermore, my invention contemplates
a system whereby the particular rate at
which a certain individual register shall be
operated may be freely selected by simply
inserting a connecting plug in any partic-
ular jack. The insertion of an employee’s

plug in any one of a series of jacks will, at-

predetermined intervals, cause the closing of
a circuit through the corresponding register
operating devices, to control the actuation
of the registers associated with such devices.

In order to make provision for a number.

of different rates at which any given r(?fgister
may be operated, I employ a series df rate
disks mounted upon a time controlled shaft.
Each of these disks is provided .with a pe-
culiarly grooved periphery in which en-
gages a contact-closing device, so arranged

" that the rotation of the disk with which it

is associated will cause movement of the de-
vice-to one side or the other for the closing
of the circuit which causes the operation of
the electromagnetic devices that actuate the
registers. Just how this is‘effected will be-

“come apparent when the description of the
-drawings is taken up in detdil.

The system as herein set forth is distin-
guished mainly from the system that I have
set forth in an application filed by me here-

tofore, in that in'the present case decumula-

tion of ‘the registers, that is setting them

back to their zero or starting positions, is
accomplished electrically, while in said
other case .this decumulation is done by
purely mechanical means. . L
These and other objects and advantages
of my invention will become apparent as the
specification proceeds. '

. In the accompanying drawings, wherein
like reference characters are used to indicate

corresponding parts, Figure 1 is a diagram-

.matic representation of one practical em-

bodiment of my system, Fig. 2 represents in

detail the register actuating device, Fig. 8-

is a side view of the arrangement shown in
Fig. 2, certain of the parts which in Fig, 2
are indicated in-dotted lines being shown in

6y
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full lines in Fig. 3, Fig. 4 shows in detail |
a register operating device constructed to ac-

tuate its associated register in the direction
opposite to that in which the device indi-
cated in Fig. 2 actuates its register, Fig. 5
is a side view of the arrangement shown in
Fig. 4, Fig. 6 is a fragmentary view show-
ing the development in plan of the periphery
of one of the rate disks, and Fig. ]?shows a
rearrangement of certain portions of the
circuits in the diagram of Fig. 1. '
~ In order that the operation of the system
as illustrated in Fig. 1 may be more readily
understood, I will first take up the descrip-
tion in detail of the register operating de-
vices, as illustrated in Figs. 2, 3, 4 and 5.
Referring particularly to Figs. 2 and 3,
a pair of ratchet wheels 1 and 2 are loosely
mounted upon the shaft 8. These wheels are

L

rigidly secured together by means of bolts 4,

which also serve to suitably space the wheels

“apart. The teeth of these wheels extend in

opposite directions, as is indicated in Fig. 3,
and in that portion of Fig. 2 which is partly
broken away. Rigidly mounted by the side
of ratchet. wheel 1 is the gear wheel 5.
Pivotally mounted between these wheels is
the bevel pinion 6 which meshes upon oppo-
site sides thereof with the bevel gears 7.and
8 secured upon sleeves 9 and 10 loosely
mounted on the shaft 3. Although T have
not shown it so in the drawings, it is to be
understood that the opposite ends of sleeves
9 and 10 are provided with gears similar to
gears 7 and 8 to engage the differential pin-
lons of the correspondingly associated reg-
ister operating devices. 1 have not deemed
it necessary to show a series of these reg-
ister ° operating devices for the reason
that-with what is illustrated in the draw-
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ings, it will be clear to understand how
such devices may be connected up -in
series by means of differential gears
so that the actuations of the number of
these devices comprising the series will be
totalized by a register connécted therewith.
In the instance shown the gear wheel 5 and
the ratchet wheel 1 are sécured together by
means of screws or bolts which form lugs
or projections 12. The purpose of these
Iugs will be presently set forth.

As seen from Figs. 2 to 5 the gear wheel
of each register operating device 1s adapted
to mesh with the gear wheel 13 mounted
upon a counter-shaft 14, suitably supported.
This gear wheel 13 engages with a gear 15,

which in turn is operatively connected with.

the first of a series of properly intercon-
nected indicating wheels of which two, 16

and 17, are shown. It has not been thought,

necessary to show the entire train of wheels

for the reason that this is a mechanism very.

well known and understood in the art. .An
electromagnet 19 is mounted in appropriate
relation to the ratchet wheels 1 and 2. Piv-

-oted to the frame 20 of the support for the

electromagnet is the armature rod 20" which
carries the armature 21. At its outer end
this rod has pivotally connected therewith
the pawls or dogs 22 and 22". As viewed in
Figs. 2 and 4 the pawl 22 is pivoted to the
rod 20 on the side toward the observer
while the pawl 227 is pivoted to said rod on
the opposite side, that is away from the ob-
server. This position of the two pawls is
also made clear in Figs. 3 and 5. The ar-
rangement of these pawls on the bar 20" is
such that the pawl 22 may be brought into
engagement with the teeth of the ratchet
wheel 1, while the pawl 22" may be brought
into engagement with the teeth of the ratchet
wheel 2.  Inasmuch as the teeth of these
ratchet wheels extend in opposite directions,
it 1s, of course, necessary that 'the outer ends
of these actuating pawls be shaped differ-
ently to correspond to the direction of the
teeth.” Both of these actuating pawls 22 and
22" are loosely pivoted on the armature rod
20" and by gravity tend to drop into engage-
ment with the teeth of their respective
ratchet wheels. Thus in Fig. 2 the pawl 22
is in engagement with the teeth of the ratchet
wheel 1. In Fig. 4 the actuating nawl 22’ is
shown in engagement with the teeth of the
ratchet wheel 2. In Fig. 2 the normal posi-
tions of the pawls 22 and 22" are just the re-

verse of the normal positions indicated in-

Fig. 4. This difference is due to, a modifi-
cation in the structure shiown in Fig. 2 over
that shown in Fig. 4. . The object of this
modification will be presently described. A
second electromagnet 23 is mounted in prox-
imity to the ratchet wheels in the relation
shown in Figs. 2 to 5. This electromagnet

; 23 is polarized, and its windings .are in

1,084,661

series with the windings of the electromagneu
19. This series arrangement of the windings
of the two electromagnets is indicated in
TFigs. 2 and 4 by the wire connection 24.
The armature 25 of electromagnet 23 is piv-
oted to a suitable framework at 26 and is
provided with an arm or extension 27. The
lower end of the armature 25 is provided
with an adjustable counter-weight 27,

A sufficient number of parts of the register
operating device as shown in Fig. 2 has
now been described to afford an understand-
ing of the operation of the device so far as
its actuation of the associated register is
concerned. Suppose that the circuit through
the electromagnets has been closed momen-

tarily. The electromaget 23, thus energized..

will cause the armature 25 to be rocked so
that the lower end of the same will be drawn
against the lower pole piece of the electro-
magnet. With the armature’in this position,
the center of gravity will, by virtue of the
counter-weight 277, have been thrown to the
right of the pivot 26. This rocking of the
armature will 1ift the arm 27 upwardly out
of the path of the top lug 12. At the same
time the electromagnet 19 will also be ener-
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gized and in attracting its armature, the bar -

20” will be rocked into the position indicated
in dotted lines in Fig. 2. This will cause
the actuating pawl 22 to drop into the next
lower tooth of the ratchet wheel 1. When
the circuit through the windings of the elec-
tromagmets is interrupted, the bar 20”7 will
be ferced to the left through the action of
a spring 28, thereby causing the pawl 22 to
move the ratchet wheel 1 the distance of a
tooth to the left, that is to say, in the direc-
tion indicated by the arrow in Fig. 2. The
interruption of the circuit through the elec-
tromagnets will not affect the position of
the armature 25 for the reason that gravity
will retain it in the position to which it was
moved when the first energization of the
electromagnet 23 took place. Therefore,
during the successive energizations of the
electromagnet 19, the arm 27 will remain
out of the path of the lugs 12 except as here-
inafter specified. :

Movement of the ratchet wheels 1 and 2
in a direction contrary to that indicated by
the arrow in Fig. 2 is prevented by the re-
taining pawl 29 pivoted to a suitable support
at 80. Thig pawl is kept by gravity in the
path of the teeth of the ratchet wheel 1and
while it permits movement of the same in
the direction indicated by the arrow, it
positively prevents rotation in the opposite
direction as may be clearly gathered from
what is shown in Fig. 2. Now it may be
necessary at certain times to decumulate the
register, that is to say, to bring it back to
zero. In ‘this event, it is of course neces-
sary that the ratchet wheels 1 and 2 be al-
lowed to rotate together in a direction op-
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posite to that indicated by the arrow in Fig.
2. To provide for this contingency I have
arranged a rod 31, slidably mounted in the
framework 382 and provided at its outer end
with a manipulating knob 83. The lower or

pair of peculiarly shaped extensions 34 and
34’. These extensions 34 and 34’ are se-
‘cured to the rod upon opposite sides of the
lower end thereof, as may be clearly seen in
Fig. 2, the extension 34 being arranged to-
ward the observer on the rod 81. The arm
35 of this extension is slotted at its free

end and engages a lug 36 on the arm 27 of .

the armature 25. The arm 87 of this ex-
tension engages at its slotted outer end the
lug 38 on the actuating pawl 22. The cen-
tral projection 89 of the extension 84 has a
slot 40 at the bottom of which rests the lug
41 on,the retaining pawl 29. This lug and
slot engagement between the rod 81 and the

" retaining pawl 29 permits the latter to ride

25

over the teeth of the ratchet wheel 1. When
the rod 31 is pulled out it will carry with it
the arm 27, the retaining pawl 29 and the
actuating pawl 22, all by virtue of the en-
gagement between the different portions of

- the extension 34 and the parts 27, 29 and 22.

In other words, when the rod 31 is moved

“upwardly, the arm 27 is moved out of the

path of the projections 12, the retaining
pawl 29 is moved out of the path of the
teeth on the ratchet wheel 1, as is also the
actuating pawl 22. In order that the rod
31 may not be accidentally moved from one
position to the other, I supply a retaining
means in the shape of a wedge shaped block
42 on the rod and the coGperating spring 43
carried by the support 32. With the rod in
the position shown in Fig. 2, the tendency
of the spring 43 is to hold it in that position,
while with the rod in its drawn out position,
the spring 43 will engage with the oppo-
site side of the block 42 and tend to retain
the rod in its elevated position. The move-
ment of the armature rod 20" is limited by
the lugs 44 and 45 secured to a suitable sup-
port. The extension 34" engages at its end
34¢ the Iug & of the retaining pawl ¢, which
is pivoted to the support f at 9. The oppo-
site end 345 of the extension 34" engages the
upwardly extending portion % of the pe-
culiarly shaped retaining member % pivoted
to a suitable support at m. This member %
has a laterally extending portion » which
with the parts in the position shown in Fig.
2 prevents the actuating pawl 22’ from drop-
ping into engagement with the teeth of the
ratchet wheel 2. Also by.means of the en-
gagement between the lug & and the por-
tion 34¢ of the extension 34/, the retaining
pawl ¢ is prevented from dropping into en-
gagement with the teeth of the ratchet
wheel 2. When the rod 31 is pulled out,
besides actuating the parts 27, 29 and 22,

N

it will move the ends of the extension 34’
out of engagement with the lugs d and %

with the result that retaining pawl e will -

drop into engagement with the teeth of the
ratchet wheel 2, while actuating pawl 22’
will likewise be permitted to drop by grav-
ity into the path of a tooth of the ratchet
wheel 2. Therefore, with the rod 31 thus
drawn, up, should energization of the mag-
net 19 take place, the rocking of.the upper
end of the bar 20" to the position indicated
in dotted lines in Fig. 2 will cause the
ratchet wheels 1 and 2 to be moved a dis-
tance of one tooth in a direction opposite
to that indicated by the arrow in said figure.
This movement is due to the fact that the
downwardly extending end 22¢ of the pawl
22" will drag with it the ratchet wheel 2
upon movement of the bar 20’ to the posi-
tion indicated in dotted lines. When the
magnet is deénergized the armature bar 20
will be moved to the left by the spring 28
into the position in which it is shown in full
lines in Fig. 2, but this movement will
permit the actuating pawl 22" to ride over

‘the teeth of the ratchet wheel 2, while the
retaining pawl ¢ will prevent the ratchet

wheel from moving in the reverse direction,

that is to say, in the direction indicated by

the arrow in Fig. 2.

It will now be apparent that with the rod
31 in its normal position as indicated in Fig.
2, repeatéd energization of the magnet 19
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will cause the ratchet wheels 1 and 2 to -

move in the direction indicated by the arrow,
but with the rod 31 in its drawn out posi-
tion, repeated energization of the magnet 19
will cause the step by step movement of the
ratchet wheels 1 and 2 in a direction oppo-
site to that indicated by the arrow. Thus I
provide an arrangement whereby the regis-

‘ter actnating device has its movement in one

direction or the other controlled electri-
cally so that by simply pulling out the rod
31 and sending current impulses through the
electromagnet 19, the register associated
with the operating device may be decumu-
lated, that is brought back to zero, by virtue
of the current impulses which cause the reg-
ister to accumulate when the rod is in its
normal or inner position, as shown in Fig.
2. The circuit arrangements whereby the
current impulses are sent through the elec-
tromagnets at the proper intervals will be
described later. . oL

The rate of actuation of the register asso-
ciated with the particular actuating device
will. of course, depend upon the number of
cirenit interruptions that occur in a given
time. The means for causing a predeter-

mined nunmber of current interruptions to -

talce place in a given time through the wind-
ings of the register operating magnet is
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shown in Fig. 1, and comprises a series of

what T term rate disks 46, 47, 48, mounted

130
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upon the time controlled shaft 49. It will
be observed that each of these disks is pro-
vided with a periphery that is grooved in'a
peculiar manner. In order to understand
best the purpose and object of the outline
of the peripheral grooves on each disk, at-
tention is directed to the illustration given
in Fig. 6. The distance indicated by the
dotted line 46" represents the developed pe-
riphery of the rate wheel or disk 46." T.ook-
g at the groove or channel bounded by the

© line 46’, it will be seen that there are three

15

upwardly projecting portions 46a. Of
course when I say “upwardly” I use the
term with reference to Fig. 6 only, it being
understood that the direction in which these
projections extend depends upon the direc-

. tion in which the disk is viewed. . Following
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19 and 23. uch
tions 46¢ are in a direction opposite to that |

-these three unward projections in the pe-

rinheral groove or channel of the disk 46 is
a scries of seven vprojections deviating in a
direction opposite to that of the projections
46. TFor the present it is sufficient to say

that each one of these projections or devia-

tions, as they might as well be called, in the
groove of disk 46 represents an approxi-
mately momentary closing of the circuit
throngh thé windings of the electromagnets
However, inasmuch as devia-

of the deviations 465, it will be apparent
that the first three current impulses sent
through the windings 19 and 23 will be op-
nosite to the seven succeeding impilses, but
inasmuch as the electromagnet 19 is a non-
polarized one, the particular direction of the
current traversing this winding has no ef-
fect upon its attraction of the armature 21.

This, however, is not the case with the polar--

ized electromagnet 23. Starting with the
first current impulse, the energization of the
magnet 23 will be such that the armatiare 25
will be rocked to cause the lower end thereof
to be drawn against the opposing pole, as
already mentioned. The second and third
imvulses through the electromagnet 23 will
not disturb the position of thé armature
brought about by the first impulse, Tor the
reason that the tendency of these second and
third impulses would be to draw the arma-
ture into the same position into which it
was drawn by the first impulse. However,

the fourth impulse, which in Fig. 6 may be

said to be represented by the first of the
downwardly extending deviations 465, will

rock the armature 25 into the position indi-

cated in Fig. 2. Inasmuch as the succeed-
ing impulses, namely impulses 5 to 10 in-
clusive, are in the same direction as the
fourth impulse, the armiature 25 will remain
in the indicated position and leave the arm

27 in the path of the lugs 12. As indicated

65

in 1ig. 6 where the distance marked off by
line 46” includes the developed periphery of
the disk 46, after the tenth current impulse

1,084,661

has been sent through the electromagnets of
the register operating device, the next im-
pulse will be the one represented by the first
of the deviations 46a. This means that after
ten current impulses, (which, of course, are
essentially accompanied by corresponding
current interruptions), have been sent out
mto the windings of the electromagnets, the
eleventh impulse would be identical, so far
as eraphic representation is concerned, with
the first impulse represented by the first of
the three deviations 46a’. Krom this it
might truly be said that ten current im-
nulses, (or ten current interruptions) con-
stitute what might really be termed a
“cycle.” I find this term not only to be
correct in properly expressing the current
impulses or interruptions, but I find it con-
venient to explain how the other rate wheels
or disks produce different rates of operation

-of the corresponding registers.

IFor the sake of presenting a concrete illus-
tration it might be supposed that the disk 46
actuates its corresponding register at a rate
which represents five cents an hour, which
the corresponding wage register would indi-
cate. If, therefore, disk 46 represents a five
cent rate and the number. of current inter-
ruptions caused by the disk during one rota-
tion thereof is equal to ten, or one’cycle, it is
plain to see that the disk 47, if it 1s to rep-
resent a ten cent rate, must have a periphery
so grooved that it will cause during one rota-
tion thereof, twice the number of current im-
pulses or interruptions to be sent through
the windings of the particular register actu-
ating device. By looking at Fig. 1 it will
be seen that the deviations in the peripheral
groove of the disk 47 are more frequent than
the deviations in the grooved periphery on
the disk 46.  Although the entire grooved
periphery has not been shown, yet the part
that is shown is intended to show the num-
ber of deviations necessary to make the disk
represent double the rate of disk 46. The
fragment- at the right of Fig. 6 is intended
to represent, in conjynction with the adja-
cent fragment, a development, partly broken
away, of a disk representing a higher rate
than that represented by disk 46.  Disk 48

_has been ‘assumed to represent a fifteen cent
“rate. ‘In order to do this it will be clear that

the disk must cause three times the number
of current interruptions caused by the disk
46, or, to put it in the phrase of cycles, the
grooved periphery of disk 48 must represent
three cycles if'1t'is to have a rate three times
that of the disk 46, the latter representing
but one cycle, as already pointed ont. Of
course the five, ten and fifteen cent rates have
been chosen in this instance merely for the
sake of illustration and any convenient ratio
of rates may be adopted. To do this it is
merely necessary to make the proper arith-
metical caleulations with respect to the num-
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ber of deviations in, the grooved peripheries
on the several disks. o :

Mounted on the time controlled shaft 49
is also the time disk 50 which is similar in
construction to the rate disks. As will be
seen from Fig. 1, the grooved periphery of
this time disk is identical with the grooved
periphery on the disk 47. This is purely a
coincidence and is the result of the assump-
tions of the different rates to be represented
by the'rate disks, together with the assump-
tion of a certain speed at which the shaft 49
is to be driven. To put it concretely—for
the sake of illustration I have assumed that
the timé shaft makes one revolution in fths
of an hour. For convenience I have adopted
75th of an hour as the unit of time, and a
five cent rate as the unit of wages, or in
other words, the unit of time and the unit of
wages are each represented by a cycle, that
is to say by ten current impulses or interrup-
tions. Inasmuch as the timeshaft repre-
sents in one revolution two units of time,
disk 47 will represent two units of wages be-
cause each of these disks. represents two
cycles. Tt is for this reason, therefore, that
in the instance shown, the number of devia-
tions on the periphery of the time disk is the
same as the number of deviations on the pe-
riphery of the rate disk, 47. Upon other
assumptions to start with than those above
mentioned, the time disk will, of jcourse,
have its own peculiar number of deviations.

In connection with the detailed construc-
tion of the register operating devices there
remains to be described the object and pur-
pose of the electromagnet 23, the arm 27 on
whose armature is, at certain intervals, in
the path of the lugs 12 on the ratchet wheel,

as indicated in Fig. 2. This mechanism has

to do with the maintenance of effective syn-
chronism between the various registers and
their actuating mechanisms, and between
these devices and the clock controlled source
of impulses. The principles of operation
and the mechdnism employed for this pur-
pose are disclosed in my United States Pat-
ent No. 707,253, issued September 2, 1902.
It will be observed that there are four of
these lugs 12 spaced at equal intervals. The
number of teeth on each of the ratchet wheels
1 and 2 is 32, so that eight teeth will occur in
the arc comprehended by any two adjacent
lugs. In order to operate properly it is
of course necessary that the ratchet wheel
be ‘moved one tooth at every current inter-
ruption, but it might be for some reason or
other that this proper operation does not
take place. In order, therefore, that there
may be synchronism between the speed of
rotation of the shaft 49 and the step by step
movement of the ratchet disk, I'have pro-
vided a synchronizing arrangement in the
shape of the electromagnet 93 and its ap-
purtenances. In order to understand how

v

the electromagnet effects such synchronism

let it be assumed that the parts as shown

in Fig. 2 are ready for operation upon the
beginning of a cycle of impulses. The first
impulse sent through the windings 19 and
23 will, as already mentioned, rock the ar-
mature 25 to move the arm 27 out of the
path of the engaging lug 12. At the same
time the electromagnet 12 will attract its
armature 21 and cause the actuating pawl

22 to slide into engagement with the next

lower tooth. Upon interruption of this mo-
mentary impulse the wheel will be moved
one tooth. The second and third impulses
being in the same direction as the first, the
arm 27 will remain in its raised position,

whereby the uppermost projection 12 will

have had a chance to slip past the arm to
the left. Now, if the actuating pawl 22 has
moved: the ratchet wheel one tooth ahead

at every current interruption, then upon the

eighth interruption the right hand projec-
tion 12 shown in Fig. 2 will be in the exact
position in which the uppermost projection
12 was at the beginning of the cycle of oper-
ation. Of course, inasmuch as the fourth
impulse of the cycle caused the armature 25
to be attracted to the position in which it

‘is shown, the arm 27 will be in the path
of the lugs during the period in which im-.

pulses 4 to 10 occur. Therefore at the
eighth impulse, the lug 12 will have trav-
eled through an arc of 90° and abut against
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the free end of the arm 27. Suppose, how- .

ever, that for some reason eight current in--

terruptions have. caused the actuating pawl
22 to move the ratchet wheel only seven
teeth. In this event at the eighth interrup-
tion the projection 12 will be the distance
of one tooth away from the end of the arm
27, and in order to bring it into direct en-
gagement with said arm, in other words, in

order to make it complete its travel through

an arc of 90°, a ninth impulse will be neces-
sary. From this it will be seen 'that the
ninth and tenth impulses of each cycle are
what might be termed “emergency” im-
pulses, which serve to operate the ratchet
wheel only in case one or more of the first
eight impulses has failed to produce oper-
ation of the ratchet wheel. Of course if

-the first eight impulses have caused the actu-

ating pawl to move the ratchet wheel
through a distance of eight teeth, (in which
event any one projection 12 will have trav-
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eled through an arc of 90°), the ninth and -

tenth impulses will be lost so far as produc-
ing operation of the ratchet wheel is con-
cerned. This is due to the fact that under
normal conditions, the projection 12 will at
the eighth impulse be brought against the
obstructing end of the arm 27. By thus
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making sure that every cycle represented on -

the disks 46, 47, 48 and 50, will cause the
ratchet wheel of any particular register op-
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erating device to be removed through a dis-
tance of eight teeth, I establish synchro-
nism between the rotation of the time con-
trolled shaft 49 on which the disks are
mounted and the actuation of the ratchet
wheel of each register operating device.

It will be readily apparent that if the
ratchet wheels of the register actuating device
as shown in Fig. 2 are normally actuated to
move in the direction indicated by the arrow

in Fig. 2, the ratchet wheels of the next of a

series of register operating devices must
move in an opposite direction, because of the
differential connection at each register actu-
ating device. Of course the ratchet wheels

“of the third register actuating device of the

series will normally operate in the same di-
rection -as the first. When I refer to the
normal operation of the actuating device I
mean the operation during which the regis-
ter is made to accumulate, as distinguished

The construction shown in Figs. 4 and 5
is for a register actuating device so modified
from the construction shown in Fig. 2 that
it will normally operate jn the direction in-
dicated by the arrow in Fig. 4, which direc-
tion, it will be observed, is contrary to that
indicated by the arrow in Fig. 2. It will
be noted that in Figl 4 the arm or extension
91a which carries the armature portion 210
is pivoted at 21¢ so that upon energization
of the magnet arm 21 will be rocked to the
left into the position shown in full lines.
This movement of the arm 2la to the left
will allow the actuating pawl 22 toride over
the periphery of the ratchet wheel 2 into
engagement with the next tooth on the left.
Upon deénergization of the magnet, the
spring 28" will draw the arm back to the
right into the position partly indicated in
dotted lines. This movement of the arm
21¢g to the right will cause the pawl 22" to
drag with it the ratchet wheel through the
distance of one tooth, in the direction indi-
cated by the arrow. DBackward movement
of the ratchet wheel is prevented by the re-
taining pawl 29 pivoted_at 30". In order
to cause the proper projection 12 to rest
against the obstructing end of the arm 27
at the eighth circuit interruption of the

“cycle, I have given this énd of the arm 27

the shape indicated at 27q, in Fig. 4. This
downwardly projecting portion 27a consti-
tutes a barrier to the further travel of the
associated projection 12 when the two parts
have arrived in engagement with each other.
FThe rod 81’ is adapted to lift the arm 27,
retaining pawl 29" and actuating pawl 22
out of engagement with their codperating
parts of the ratchet wheel. The lower end
of the rod 31’ is provided upon opposite
sides thereof with a pair of "peculiarly

shaped extensions 35z and 850, the latter
'being behind the former; as viewed in Fig.
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4, or to the right of the former as viewed in
Fig. 5. Theextension 350 is at one of its ends
provided with a slot 35¢ in which rests the
lug 35d on the retaining pawl 29, The op-
posite end of the extension 356 is provided
with, a lug 35¢ resting beneath the pawl 22”.
‘The .extension 35¢ is at one end provided

with the slot 35/ which engages with the lug

85¢ on the arm 27’. The opposite end 854
of the extension 35¢ engages the upwardly
extending portion 35k on the retaining
member 35m, this member is pivoted to a
suitable frame at 35n, and is provided with a
lateral extension 85p which with the parts
as shown in either position in Fig. 4 pre-
vents the retaining pawl 22 from dropping
into the path of the teeth on the ratchet
wheel 1. The central projection 36a on the
extension 35« engages the lug 366 on the re-
taining pawl 36¢ pivoted at 364. In this
way the retaining pawl 86¢ is normally kept
away from the teeth of the ratchet wheel 1.
Irom this it will be seen that upon pulling
out the rod 81’, the arm 27’, retaining pawl
29’ and actuating pawl 22" will be moved
and held out of engagement with the ratchet
wheels 1 and 2.
ward movement of the rod will remove the
projection 36 out of engagement with the
lug 860 and also move the end 354 out of
engagement with the lug 35k. The- result
will be that retaining pawl 36¢ will be per-
mitted to drop into the path of the teeth on
the ratchet wheel 1 and the actuating pawl
92 will be permitted to engage the teeth on
the same ratchet wheel. With the parts in
this last named position, it is evident that
the repeated energizations of the electro-
magnet 19 will cause a step by step move-
ment of the ratchet wheels in a direction op-
posite to that indicated .by the arrow in
fig. 4. The movement of the ratchet wheels
in the last named direction is necessary in
order to decummulate the registers.

Upon a comparison of Figs. 2 and 4, the
following facts present themselves: In Fig.
2 during normal operation of the register
actuating device, it is the actuating pawl
92 which moves the ratchet wheels in the
direction indicated by the arrow to cause
the register to accumulate. In Fig. 4 it is
the pawl 22’ which normally actuates the
ratchet wheel 2, and with it, of course, the
ratchet wheel 1 to cause the associated reg-
ister to accumulate. The decumulating po-
sition of the parts of the device shown in
Fig. 2 is when the pawl 22 is out of en-
gagement with the ratchet wheel 1 and the
pawl 227 is in engagement with the ratchet
wheel 2. In Fig. 4 on the contrary, the
decumulating position of the parts is when
tne pawl 22 is in engagement with the
ratchet wheel 1 and the pawl 22’ is out of
engagément with the ratchet wheel 2.

Referring to the mechanism for driving
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the shaft 49 at a resultant uniform speed, 1
connect the motor 51 with the shaft 49’
through a series of reducing gears 52. The
shaft 49-is connected with the shaft 53
through a set of differentials 54. The shaft
58 is adapted to be directly
master clock 55. The motor is fed from the
mains 56, and with the resistance 57 short.
circuited will rotate at
than the shaft 53. In

- When the projection 58 on said wheel strikes
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the spring contact 59, it will move the same
to the left, thereby forcing it out of con-
tact with the terminal 60. This opens the
short-circuit around the resistance 57 and
causes the motor to slow down by virtue of
the resistancé 57 being placed in the circuit.
With the motor thus slowed down, the shaft
49 will rotate at a lower speed than the clock
driven shaft 53, with the result that the cen-

-tral wheel of the differentials 54 will rotate

in the opposite direction, thereby moving the
projection 58 away from the spring blade 59
and-closing the short-circuit around the re-
sistance 57. .This will cause the motor to
speed up again and rotate the shaft 49 at
a higher speed than the speed of the shaft 53.
Of course 1t will be understood that although
the shaft 49 will rotate at speeds that are now
higher than the uniform speed of the-shaft
53, yet the resultant rotation of the shaft 49
will be the same as the rotation of the shaft
53, thereby producing rotation of the disks
46, 47, 48 and 50 at a uniform rate of ‘speed.

I will now describe in detail the operation
of my system as represented in the embodi-
ment shown in Fig. 1. Associated with the
grooved peripheries of disks 46, 47, 48 and
50 are spring contacts 61, 62, 63 and 64, re-
spectively.. The free ends of these contacts

- engage in the peripheral grooves on these

45
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disks, and as the disks are rotated these con- -

tacts are -moved to one side or the other,.ac-
cording to the deviations in the grooves.
When spring contact 61 is moved to the left,
it engages contact 65, and when moved to
the right it engages contact 66. Similarly a
pair of contacts 67 and 68 are associated
with the spring blade or contact 62, a pair
of contacts 69 and 70 are associated upon op-
posite sides of the contact 63, and finally a
pair of contacts 71 and 72 are associated
with contact 64. It will be observed that
contacts 69, 67, 65 and 71 are all connected
with the conductor 78 which leads to one
terminal of the battery 74. The contacts 72,
66, 68 and 70 are all connected with the con-
ductor 75 which leads to the opposite ter-

- minal of the battery 74. The battery is, for

65

convenience shown grounded at 76. Con-
tact 64 of the time disk 50 is connected with
conductor 77, to which are connected all the
tip contacts 78 of the series of jacks shown.

actuated by a

a higher rate of speed’
this case the central |
wheel of the set of differentials 54 will ro- -
tate in a direction toward the observer..

The contact 68 is, by means of the conductor

2

79, connected with the conductor 80. To

this conductor are connected the three sleeve
centacts 63’. The contact 61 is connected by
means of conductor 81 with conductor 82
which has connected thereto the three sleeve
contacts 61’. Contact 62 is connected by
conductor 83 with conductor 84 which has
connected thereto the three sleeve contacts
62’. It will thus be seen that the series of
nine jacks shown in the figure is divided into
three groups of three jacks each. Of course,
it will be understood that this precise num-
ber in the series and the division into a cer-
tain number of groups is purely arbitrary,
it having been resorted to in this instance
solely asamatter of illustration. In order to
avoid unnecessary multiplication of circuits
in Fig 1, T have confined myself to setting
forth an embodiment of my invention as it
would be used in the case of three workmen
or employees whose time and wages are to
be taken 1nto account. The number of jacks
in the series, of course, depends upon the
number of employees of whose time and
wages the system is arranged to take care.
The number of groups into which the series

of jacks is divided depends upon the number.

of different rates at which workmen are em-
ployed in any particular factory or place of
employment. Inasmuch as I have selected
three different rates, the series of jacks is
naturally divided into three groups, each
group representing a particular rate. Thus,
for instance, the first group of jacks whose
sleeve contacts are indicated by 62’ repre-
sents the rate of the wheel 47. "In the par-
ticular ‘instance given this would be a ten
cent rate. The group of jacks whose sleeve
contacts are indicated by 61’ represents the
rate of the disk 46. Finally the group of
jacks whose sleeves are indicated by 63 rep-
resents the rate of disk 48. -

Suppose now that the plug « has been in-
serted as shown. In this case the wage reg-
ister that will be actuated because of the in-
sertion of the plug will operate at the rate
represented by wheel 47. The circuits may
be traced as follows: For the sake of comn.
venience we start at the ground 7 6, through
the right half of the battery, through con-
ductor 75, into conductor 75’ to the point
75”7, At this point, assuming that the posi-
tion of the disk is such that the spring blades
64 and 62 will be forced to the right into
contact respectively with 72 and 68, the
current divides as follows: A portion flows
through contact 68, across the coutact G2
into conductor 83, into conductor 84, thence
to the sleeve contact 627, from there into con-
ductor 85, through the wage register A,
into conductor 86 to the point 87.. If the
workman’s switch 88 is cl%sed, the current
will find the ground through conductor 89
at 90. The circuit as thus traced will ac-

70

75

80

85

90

95

100

108

110

115

120

125

130



10

30

40

60

8

tuate the wage register Aw. The other por-
tion of the current which divided at the

_poitit 75”7 will flow as follows: Into conduc-

tor 75" to contact 72, over to contact 64, to
conductor 77 to the tip contact 78, thence
into conductor 92, through the time register
At, conductor 91’, through the workmen’s
individual time register A and from there
to the ground through 89 and 90. This last
traced circuit, it will be noted, will actuate
the workmen’s individual time register A

as well as the corresponding time register.

At. In order to trace the circuits completed
by the plug @ when the time shaft is in suck
a position that the spring blades 64 and 62
are forced to the left into contact respec-
tively with 71 and 67, let us begin as before
with the ground 76, thence through the left
half of the battery, through conductor 73 to
the point 73’. THere the current divides, a
portion of it being traced through conduc-
tor 78", contacts 67 and 62, conductors 83
and 84, sleeve terminal 62, conductor 85,
wage register Az, conductor 86, switch 88,
thence to the ground through 89 and 90.
The other portion of the current from the
point 73" is traced through contact 71 and
64, conductor 77, tip contact 78, conductor
92, time register Az, conductor 91, work-
men’s individual time register A, thence
through switch 88 and conductor 89 to
ground 90. From this it will be seen that
this last set of circuits is substantially iden-
tical with the first set of circuits traced, the
only difference being in the portions of the
circuits passing through the spring contacts
64 and 62, which contacts are moved either
to the left or to the right, according to the
position of the rate disks, and the time disks.
From what has been explained before with
regard to the configurations of the grooves
on the peripheries of the time disks and the
rate disks, it will be observed that during
one cycle the contacts will be moved first

5 three times to the right, then seven times to

the left. From the tracing of the above cir-
cuits it will be clear what the circuits would
Le if plug & or plug ¢ were inserted in_the
jack in which plug @ is shown inserted in
Fig. 1. Of course if we imagine plug b in-
serted in the first jack, the circuits would
pass through the wage register Bw and the
time registers B .and Bz The circuits
through these registers may be readily traced
thus: from the sleeve of plug b into con-
ductor 91, through register Bw, conductor
92, through switch 98, (provided the same is
closed, as it would be upon the workmen’s
arrival), thence into conductor 89 to ground
90. From the tip of plug b the current may
be traced through conductor 94, through
time register B¢, conductor 95, time regis-
ter B, switch 93 to ground 90. The circuits
from ground 76 of the bagtery to tip and

1,084,661

sleeve of the plug & would be the same as
those  described in connection with plug a.
As previously mentioned the series of jacks
is divided in the present instance, into three
groups of three jacks each, each series repre-
senting a certain rate. As shown in the
drawings, plug ¢ is inserted in the first
group, which means that the wage register
controlled by the plug operates at a ten cent
rate. Now plug a might be inserted in any
jack of the other groups to cause the wage
register A to. operate at a different rate.
To illustrate this operation at a different
rate I have shown the plug ¢ inserted in

the group of jacks which corresponds with .

the five cent rate. Let us now trace the va-
rious circuits with the plug ¢ in the posi-
tion shown in Fig. 1: Starting with ground
76, current will pass through the right half
of the battery into conductor 75, thence into
conductor 75’ to the point 96. At this point
the circuit divides, one portion passing into
contact 66 over to contact 61, (during the
portion of the cycle in which the contact 61
is forced to the right by the deviations in
the grooves), thence into conductor 81; con-
ductor 82, sleeve contact 61”7, conductor 97,

wage register Cuw, conductor 98, switch 99,

(which of course would be closed,) thence to
the ground 90. The other portion of the

‘circuit that divided at the point 96 is traced

as follows: point 96, contacts 72 and 64,
(during that portion of the cycle in which
the contact 64 is forced against the contact
72), thence into conductor 77 to the tip con-

tact 78, through the tip of the plug into con-

ductor 100, time register Ct, conductor 101,
into the workmen’s individual time register
C, and thence through switch 99 to the

~ground. During that portion of the cycle in

which the spring contacts working in the
grooves on the disks are forced to the left, as
viewed in Fig. 1, the circuits would be the

.same except that instead of passing through

the right half of the battery, the circuits
would be traced from the ground through
the left half, as already indicated in con-
nection with certain circuits traced through
the plug . From the circuits that have
thus far been traced, it will be noted that
plug a controls registers A, A¢ and Aw;
plug b controls registers B, B¢ and Bw; and
plug ¢ controls registers C, C¢ and Cuw. In
other words, the particular plug assigned to
each workman will control his particular
registers. As may be seen from Fig. 1, any
one of the plugs a, b and ¢ may be inserted
in any. one of the series of jacks so that a
register of any workman may be made to
operate at any one of the desired rates.
Thus if it is desired that the workman whose
plug is @ shall work at say a fifteen cent rate,
all that is necessary is to take plug ¢ and
place it in any one of the group of jacks
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representing that particular rate. In the in-
stance illustrated that group comprises the
last three of the series of jacks.

At this time I desire to call attention to
the diagrammatic representation of the reg-
isters in Fig. 1. Tt is intended that the cir-
cles A, At ete., together with their corre-
sponding gear connections indicate diagram-
matically the register operating devices and
their appropriate gearing, as shown in Figs.
2,3 and 4. The time registers A¢, Bt and
Ct totalize into the summation time regis-
ter T in order to have an indication of the
total amount of time consumed by the work-
men, as shown by each workman’s individual
register. The only difference between the
time registers A, B, and C and time regis-
ters Az, B¢ and Cf is that the first set of
time registers has each register independent
of the other, while in the second set of reg-
isters the registers are differentially geared
together so as to control the actuation of
the summation register. The summation
wage register W¢ is geared to the individual
wage registers Aw, Bw, and Cw, to indi-
cate the total or sum of their actuations,

The six registers indicated at the right of

.. Fig. 1 are intended  to represent jobs. The
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35

registers j1, /2 and j3 give indications of
what might be distinguished as job J, while
the registers j4, j5 and j6 are to indicate an-
other job J’.  In the present instance I have
shown but two jobs, although it is apparent
that any number of separate jobs might be
represented by the necessary registers. Fur-
thermore I have shown three registers for

“each job., ‘This is simply because, by way
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of example, I have illustrated but three
workmen’s registers.  Suppose it is desired
to put 'a workman whose. plug is @ on job j.

In that case plug a being in the position in -

which it is shown for the sake of illustra-
tion, in Fig. 1, it would be merely necessary
to place plug o’ in one of the jacks 102, 103,
or 104, these jacks controlling respectively
the job registers j1, /2 and 73. If, now,
plug o’ be inserted in the jack 102, the cir-
cuit through the job register [ W%uld be
traced as follows: From conductor 85, the
circuit as previously traced in conneotion
with plug ¢ would divide at the point 105,
a portion of it passing into the wage reg-

.

ister Aw, as previously described, the other

- portion passing from point 105 into conduc-

tor 106, the tip of plug o', tip contact 107,

- conductor 108, through job register 7%, con-

60

~_ductor 109, the

vy the plug ¢ is
the particular jack into which the

C sleeve contact 110 of jack
102, through the sleeve of plug o', conductor
111 to switch 88, thence through conductor

'89.to the ground 90. Inasmuch as the rate

at which the register or registers controlled
primarily determined by
plug 1s
inserted, it ‘is’ evident that the. particular.

f-‘:

plug ¢ divides, a

=]

job register controlled by a plug o’ would
essentially operate at the same rate as.the
wage register controlled by the plug z. In-
asmuch as it is the plug o that determines
the rate of actuation of the corresponding
wage. register any job register which may
be placed in circuit by the plug @’ can op-
erate only at the same rate at which the
wage register is operating, as determined
by the plug a. The job plug &’ is associated
with the workmen’s plug 5 in the same man-
ner that job plug ¢’ is associated with the
plug a, as above described. Similarly the
Job plug ¢’ is associated with the workmen’s
plug ¢. " With plug 5 inserted in any par-
ticular jack in the series, and the job plug ’

inserted in any particular jack in the job.

series, the circuit from the sleeve of plug ¥
will divide at the point 112 in the conductor
91, part of it going through the wage reg-
ister Bw, as before described, and part of it
following conductor 113 to the tip of job
plug b’, from there it will pass into the par-
ticular job register and return through the
sleeve of the plug 3’ into conductor 114,
thence through the switch 93 to the ground
90. The circuit through the job register j6
as completed by the job plug ¢ with the
workmen’s plug ¢ inserted as shown is
traced as follows: At the point 115 in the
conductor 97, the circuit from the sleeve of
portion passing ‘through
the wage register Cw, as before described,
the other portion passing from the point 115
into the conductor 116, to the tip
plug ¢’ to the tip contact 117, conductor 118,
controlled by the plug ¢ would essentially
operate at the same rate as the wage reg-
ister controlled by the plug a. : Inasmuch
as it is the plug ¢ that determines the rate
of actuation of the corresponding wage reg-
ister any job register which may

of job

be placed .
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In circuit by the plug ¢ can operate only at -

the same rate at which the wage register is
operating, as determined by the plug a. The
job plug &’ is associated with the workmen’s
plug & in the same manner that job plug o’
is associated with the. plug a,
scribed.  Similarly the job plug ¢’ is asso-
ciated with the workmen’s plug ¢. ~With
plug b inserted in any particular jack in the
series, and the job plug ’ inserted in any
particular jack in the job series, the circuit
from the sleeve of plug » will divide at the
point 112 in the condictor 91, part of it
going through the wage register Bw, as be-
fore described, and part of it following con-
ductor 113 to the tip of job plug &', from
there it will pass into the particular job reg-
ister and return through the sleeve of the
plug b’ into conductor 114, thence through
the switch 93 to the ground 90. The cir-
cuit through the job register 76 as com-
bleted by the job plug ¢ with the work-
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men’s plug ¢ inserted as shown is traced as
follows: At the point 115 in the conductor
97, the circuit from the sleeve of plug ¢
divides, a portion passing through the wage
register Cw, as before described, the other
portion passing from the point 115 info the
conductor 116, to the tip of job plug ¢’ to
the tip contact-117, conductor 118, through
the job register j6, conductor 117, sleeve
contact 120, through the sleeve of plug ¢,
into conductor 121, thence . through the
switch 99 to the ground, 90. Because of the
parallel relation of the circuits through a
particular wage register, and any job reg-

ister associated with the workmen’s register,
‘by the insertion of a particular job plug, 1t

follows that a wage register may be actuated
without the corresponding actuation of any
job register, so that a workmen’s wage reg-
ister may indicate the accumulation of
wages, even though the workman has not
been assigned to any job. The fact, of
course, that a particular workman has not
been assigned to any job may not by any
means be his fault, but in case it is desired
to have an arrangement whereby there will
be no accumulation of wages unless the
workman has been assigned to a job, the

.. scheme shown in Fig. 7 may be resorted to.
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This figure shows only those circuits which
are different from those indicated in Fig. 1.

In Fig. 7 let A’ indicate the workman’s
individual time register. Let it be assumed
that the workman’s switch 122 be closed and
the plug o’ inserted in jack 123. The cir-
cuit would then be traced from the battery
as described in connection with Fig. 1 to

the sleeve contact 124, thence through the.

sleeve of the plug @'/, into conductor 125,
from there into the “wage register Aw’,

-through the conductor 126, individual time

register A’, conductors 127, 128, 129,
through °the tip of job plug aj. Now un-
less this job plug is inserted in one of the
job-jacks, the circuit through the workmen’s
individual time register A’ and his wage
register Aw’ would not be completed, and
the wage register will show no accumula-
tion of wages. In order that this wage
register may be actuated, it is necessary that
the workman be assigned to some particu-

- lar job. Let it, therefore, be assumed that
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this is the case and that the job plug aj is
inserted in the jack 130. In this case the

circuit would be traced from conductor 129,

through the tip of plug ej, the tip contact
131, conductor 182, through the time regis-
ter j¢, conductor 133, thence to ground 134",
completing the circuit through the battery.
The circuit from the tip contact 134 of the
jack 128 is as follows: through the. tip of
plug’ @’’, conductor 135, through the time
register A¢’, conductor 136, switch 122, con-
ductors 137, 138, 139, sleeve of job plug Aj,
sleeve contact 140, conductor 141, wage

~jobs.
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register jw, thence to the ground 134"
From this tracing of the circuits as ar-
ranged in Fig. 7, it will be observed that the
workman’s wage and time registers are in
series with the corresponding wage and time
registers of any particular job so that the

70

circuits through these registers cannot be .

completed unless both the workman’s plug
and the job plug are inserted in the desired
jacks. -The modification presented in Fig. 7
shows the flexibility of my system as illus-
trated in the embodiment of Fig. 1.
Directing attention to Fig. 1, it will be
observed that the job registers j1, /2 and §3
totalize into the register- j3, while the indi-
vidual job registers j4, 75 and j6 totalize
into the summation register j6. These
registers 78 and 6 totalize into the summa-

75

80

tion job register j¢. The summation wage -

register W¢ and the summation job register
J¢ are connected together by the differential
gear 142. Now these summation registers
are arranged to be actuated in opposite di-
rections so that the register X actuated by
the differential gear 142 will indicate the

-difference between the amount of actuation

of register W¢ and the amount of actuation
of register J¢. Under normal conditions
these registers should give corresponding in-
dications so that the central wheel of .the
differential 142 would remain stationary and
the register X remain idle. However, if
any workman’s plug has been inserted and
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his particular wage register accumulates .-

without his having been assigned to a job,
then the wage register W¢ would give indi-
cations in excess of those given by the job
register J¢, which excess would be indicated
by the register X. It will thus be seen that
this register X gives indications of the
amount of workmen’s time unassigned to

Suppose now that it is desired to decumu-
late the registers, that is to say, to bring
them back to their zero positions. In this
case the clerk or attendant that looks after
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this decumulation will pull out the rods 31 -

and 31’ of the register actuating devices.
From what has been explained before it will
be remembered that with the rods 81 and
81’ in their drawn out positions, the ratchet
wheels of the registers will be actuated in
a direction opposite to that in which they
were actuated during the accumulation of
the registers.

After the rods have thus been :

115

pulled out, the switch S is closed, where-

upon with the workmen’s plugs and the nec-
essary job plugs in their proper jacks, and

- with the shaft 49 operating to drive the rate

disks and the time disk; the registers will be
actuated, each in a direction opposite to
that in which it was operated during ac-
cumulation, The circuits described in con-

nection.with the accumulation of the regis- .
ters remain precisely the same during the. 1

i25
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decumulation with the exception that the
grounding will take place at 90 through the
switch S instead of at 90, as was the case
during the -normal operation of the regis-
ters. The reason for this is that during the
decumulation the workmen’s switches 88,
93 and 99 will, of course, be open, and the
ground could not be reached through the
conductor 89, so that by cornecting the ter-
minals 114/, 111, and 121’ of the switch S
with the conductors 114, 111 and 121 respec-
tively, the ground is reached from these con-
ductors through the switch at the point 90’.

In order to prevent decumulation of the
registers below the zero position, I provide
a locking bar 147, which is pivoted at 148.
From as much as is'shown of this bar in the
drawings it will be seen to be provided with
teeth 149 and 150. The third wheel in the
train of indicating wheels in the register
would be provided with a recess similar to
the recess 151 on the wheel 16, in which re-
cess rests the tooth 150, and, of course, the
bar 147 would be provided with g tooth
similar to the tooth 150 that would rest in
the recess in the third wheel of the train,
During accumulation the wheels 16 and 17
will rotate in the direction indicated by the
arrows. A little rotation of the wheel 16
will force the tooth 150 out of the recess 151
and raise the bar 147. With the bar thus
raised all of the teeth thereon will be out of
engagement with the recesses on the wheels,
In order to permit this initial movement of

the wheels 16 to raise the bar, I make the |-

recess 152 in the wheel 17 somewhat wider
than the tooth 149, so that sufficient rotation
of the wheel 17 is permitted to allow the
wheel 16 to raise the locking bar. Upon de-
cumulation the wheels will rotate in direo-
tions opposite to those indicated by the ar-
rows in Fig. 8, and the moment the wheels
have reached zero position the recesses in
the wheels will come beneath the associated
lugs or teeth on the locking bar 147, with
teeth on the bar will drop
into such recesses, thereby blocking the
train of wheels against further rotation
backward. =~ : c
Because of the differential connection be-
tween the registers it matters not whether
one register is brought to zero position
sooner than some other register. As each
register is brought to its starting or zero
position, its train of wheels will be auto-
matically locked by the bar 147, while the

other register or registers will continue to

decumulate until they- have reached their
zero position, ‘whereupon they will be locked
against further decumulation by their lock-
ing bars. ' : :
From'the description of the embodiment
of my invention herein shown, it will be ap-
parent that the arrangement illustrated dia-

grammatically in Fig. 1 and the modifica. .
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tion in Fig. 2 are merely shown by way of
examples, as describing the principle and
essence of my invention. Furthermore, al-
though I have shown a specific form of
synchronizing mechanism, it is by no means
hecessary to the purpose of my invention
that” such particular mechanism be ‘em-
ployed. Any suitable form of synchronizing

device may be used. Also it will be apparent

that certain features of my invention may
be used separately from certain other fea-
tures, as pointed out in the appended claims,

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is: S o

1. In combination, a plurality of indi-
vidual registers provided each with electro-
magnetic means for actuating the same in
either direction, a source of electric impulses

for periodically energizing said electromag-

netic means to operate the registers at a rate
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determined by the frequency of the impulses, .

and a summation-register geared to said in.
dividual registers to indicate the total of the
actuations of said individual registers.

2. In combination, a plurality of registers
provided each with electromagnetic means
for actuating the same in either direction, a
source of electric impulses of predetermined
frequency, and means for establishing in
parallel readily separable circuit-connections

‘between said “source and any registér or

90

95

registers simultaneously to operate the same -

at a rate dependent upon said frequency.
3. In combination, a plurality of registers
provided each with electromagnetic means

100

for actuating the same in either direction, a -

source of electric impulses of predetermined
frequency, a series of switch-terminals. si-
multaneously connected in parallel with said
source, and a codperating contact-terminal

‘connected with each register for establish-

ing readily separable circuit-connections be-
tween said source and any register or. regis-
ters to operate the same
upon said frequency. : :

4. In combination, a plurality of indi-

vidual registers provided each with electro-

magnetic means for actuating the same in
either direction, a source of electric impulses
of predetermined frequency, means for
establishing readily ‘separable circuit-con-
nections between said source and any regis-

ter or registers to operate the same at a rate -

dependent upon said frequency, and a sum-
mation-register geared to said individual
registers to indicate
ations of said individual registers; .

5. In combination, a plurality of individ-
ual registers provided each with electromag-
netic means for actuating the same in either
direction, a source of electric impulses of

at a rate dependent.

105

110

115

120

the total of the actu- -

125

predetermined frequency, a series of switch- :

terminals connected with said source, a co-

operating contact-terminal connected with

130 .
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each register for establishing readily sepa--

rable circuit-connections between said source
and any register or registers to operate the
same at a rate dependent upon said fre-
quency, and a summation-register geared to
said individual registers to indicate the total

of the actuations of said individual Fegis- |

ters. : .

6. In combination, a plurality of registers
provided each with electromagnetic means
for actuating the same in either direction,
means for simultaneously generating elec-
tric impulses of different frequencies, and
readily controlled circuit-connections be-
tween said generating means and said regis-
ters for selectively determining the.rate of
actuation of any register. '

‘7. In combination, a plurality of individ-
ual registers provided each with electromag-
netic means for actuating the same in either
direction, means for generating electric im-

pulses of different frequencies, readily con--

trolled circuit-connections between said gen-
erating means and said individual registers
for selectively determining the rate of actua-
tion of any register, and a summation regis-
ter controlled by said individual registers to
indicate the total of the actuations of said
individual registers.

8. In combination, a plurality of individ-
ual registers provided each with electromag-
netic means for actuating the same in either
direction, means for genefating electric im-
pulses of different -frequencies, readily con-
trolled circuit-connections between said gen-
erating means and said individual registers
for selectively determining the rate of actua-
tion of any register, and a Summation-reg-
ister differentially geared to said individual
registers to indicate the total of the actua-
tions of said individual registers. . -

9. In combination, a plurality of registers
provided each with electromagnetic means
for actuating same in either direction, means
for simultaneously generating electric im-
pulses of different predetermined frequen-
cies, sets of switch-terminals having connec-

tions with said generating means such that.

each set of terminals controls the impulses
of a certain frequency independently of any
other set, and a contact-terminal connected
with each register adapted to coSperate with
any switch-terminal for selectively estab-
lishing parallel circuit-connections between
said generating means and any one or more
registers to actuate the same at a rate de-
pendent upon the particular switch-terminal
with which any one register has connection.

10. In combination, a plurality of indi-
vidual registers provided each with electro-

. magnetic means for actuating the same in

65

either direction, means for generating elec-
tric impulses of different predetérmined fre-
quencies, sets.of switch-terminals having
connections with said generating means such

1,084,861

that each set of terminals controls the im-
pulses of a certain frequency independently
of any other set, a contact-terminal connect-
ed with each register adapted to codperate
with any switch-terminal for selectively es- 79
tablishing circuit-connections between said
generating means and any one or more reg-
isters to actuate the same at a rate depend-
ent upon the particular switch-terminal with
which any oné register has connection, and 45
a summation-register controlled by said in-
dividual registers to indicate the total of the
actuations of said individual registers.

11. In combination, a plurality of indi-

vidual registers provided each with electro- gg

magnetic means for actuating the same in
either direction. means for generating elec-
tric impulses of different predetermined fre-
quencies, sets of switch-terminals baving
connections with said generating means such’ g5
that each set of terminals controls the im-
pulses of a certain frequency independently
of any other set, a contact-terminal connect-
ed with each register adapted to codperate
with any switch-terminal for selectively es- . -
tablishing circuit-connections between said
generating means and.any one or more regis-
ters to actuate the same at a rate dependent
upon the particular switch-terminal with
which any one register has connection, and
a summation-register differentially geared
to said individual registers to indicate the
total of the actuations of said individual
registers. . -

12. In combination, a source of electric 100

current, a plurality of time-controllied in-_
terrupting devices in circuit therewith for
simultaneously sending current-impulses in
parallel through the circuits at different pre-

" determined frequencies, a set of switch-ter- 108

minals connected ‘with each interrupting de-
vice whereby each set of terminals controls
the impulses of a certain frequency, a plu- -
rality of registers having each electromag-

netic means adapted to be énergized by said 110

current-impulses for actuating the register
in either direction, and a contact-terminal

‘connected with each register adapted to co-

operate with any switch-terminal for selec-

tively establishing circuit-connections be- 118

tween said source and any one or more reg-
isters to actuate the same at a rate depend-
ent upon the particular switch-terminal with
which any one register has connection.

13. In combination, a source of electric 120

current, a plurality of time-controlled inter-
rupting devices in circuit therewith for
sending current-impulses through the cir-
cuits at different predetermined frequencies,

a set of switch-terminals connected with 128

each interrupting device whereby each set
of terminals controls the impulses of a cer-
tain frequency, a plurality of individual

- registers having each electromagnetic means
adapted to be energized by sai current-im- 130
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bulses for actuating the register in either
direction, a contact-terminal connected with
each register adapted to codperate with any
switch-terminal for selectively establishing
circuit-connections between said source and
any one or more registers to actuate the same
at.a rate dependent- upon the particular
switch-terminal with which any one register
has connection, and a summation-register
controlled by said individual registers fo in-
dicate the total actuations of said individual
registers, . ,

14. In combination, a source of electric
current, a plurality of time-controlled inter-
rupting devices In circuit therewith for
sending current-impulses through, the cir-
cuits at different predetermined frequencies,
a set of switch-terminals connected with
each interrupting device whereby each set of
terminals controls the impulses of a certain
frequency, a plurality of individual regis-
ters having each electromagnetic means
adapted to be energized by-said current-im-
pulses for actuating the register in either di.
rection, a contact-terminal connected with
each register adapted to codperate with any
switch-terminal for selectively establishing
circuit-connections between said source and
any one or more registers to actuate the same
at a rate dependent upon the particular

switch-terminal with which any one register |

has connection, and a summation-register
differentially geared to said individua] reg-
1sters to indicate the total actuation of said
individual registers.

15. In combination, a source of electric
impulses of predetermined frequency, a plu-
rality of wage-registers, a plurality of cor-
means associated with each register for ac-
tuating the same .in either
rate dependent upon the said frequency, and
circuit-connections between said source of
Impulses and said registers for connecting
the wage-registers or any number thereof in
parallel with their respective job-registers
whereby any job-register may be cut out of
circnit without affecting the actuation of the
corresponding wage-register,

16. In combination, a source of electric
impulses of predetermined frequency, a plu-
rality of individual wage-registers, a plu-

Tality of corresponding individual job-regis-

ters, electromagnetic means associated with
each register for actuating the same in either
direction at a rate depenﬁent upon the said
frequency, circuit-connections between said
source of impulses and said registers for
connecting the wage-registers or any num-
ber thereof in parallel with their respective
job-registers whereby any job-register may
be cut out of cireuit without affecting the
actuation of the corresponding wage-regis-
ter, a summation wage-register controlled by
said individual wage-registers to indicate

electromagnetic

direction at a-

\

the total of the actuations of the individual
wage-registers, and a summation job-regis-
ter controlled by said individual job-regis-
ters to indicate the total of the actuations of
the individual job-registers. ‘
~ 17. In combination, a source of electrie
impulses of predetermined frequency, a plu-
rality of individual wage-registers, a plu-
rality of corresponding individual job-regis-
ters, electromagnetic means associated with
each register for actuating the same in either
direction at a rate dependent upon the said
frequency, circuit-connections between said
source of impulses and said registers for con-
necting the wage-registers or any number
thereof in parallel with their respective job-
registers whereby any job-register may be
cut out of circuit without affecting the actu-
ation of the corresponding wage-register,
a summation wage - register differentially
geared to said individual wage-registers to
indicate  the total of the actuations of the
individual wage-registers, and a summation
job-register differentially geared to said in-
dividual job-registers to indicate the total of
the actuations of the individual .Job-regis-
ters, -

18. In combination, a source of electric
impulses of predetermined frequency, a plu-
rality of . individual wage-registers, a plu-

rality of corresponding individual job-reg-

isters, electromagnetic means associated with
each register for actuating the same in either
direction at a rate dependent upon the said
frequency, circuit-connections between said
source of impulses and said registers for
connecting the wage-registers or any number
thereof in parallel with their respective job-
registers whereby any job-register may be
cut out of circuit without affecting the actu-
ation .of the corresponding wage-register,
a summation wage - register differentially
geared to said individual wage-registers to
indicate the total of the actuations of the
individual wage-Tegisters, a summation job-
register differentially geared to said indi-
vidual job-registers to indicate the total of
the actuations of the individual job-regis-
ters, and
said summation-registers to indicate the dif-
ference between the amount of actuation of
one summation-register and the amount of
actuation of the other summation-register.
19. In combination,
impulses of predetermined frequency, a plu-
rality of wage-registers, a plurality of cor-
responding job-registers, electromagnetic
means associated with each register for ac-
tuating the same in either direction at a rate
depengent upon the said frequency, and cir-
cult-connections between said source of im-
pulses and said registers for connecting the
wage-registers or any number thereof in
parallel with their respective job-registers,
the points of connection being such that any

.18
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job-register may be cut out of circuit with-
out ‘affecting the actuation of the corre-
sponding wage-register, but that no job-
register may be cut into the actuating cir-

cuit when the corresponding wage-register

is out of circuit. :

20. In combination, means for generating
electric impulses of different predetermined
frequencies; a plurality of wage-registers,
a plurality of job-registers, electromagnetic
means associated with each register for ac-
tuating the same in either direction, sets of
switch-terminals having connections with
said generating means such that each set
of terminals controls the impulses of a cer-
tain frequency independently of any other
set, and a contact-terminal connected with
each register adapted to coperate with any
switch-terminal for selectively establishing
circuit-connections. between said generating
means, and any one or more registers to ac-
tuate the same at a rate dependent upor
the particular switch terminal with which
any one register has connection, said circuit-
connections being such that any job-register
may be cut out of circuit without affecting
the corresponding wage register. .

91." In combination, means for generating

_electric impulses of different predetermined

frequencies, a plurality of individual wage-
registers, a plurality of individual job-reg-
isters, electromagnefic means associated with
each register for actuating the same in either
direction, sets of switch-terminals having
connections with said generating means such
that each set of terminals controls the im-
pulses of a certain frequency independent
of any other set, a contact-terminal con-
nected with each register adapted to co-
operate with any switch-terminal for se-
lectively establishing circuit-connections’ be-
tween said generating means and any one
or more registers to actuate the same at a
rate dependent upon the particular switch-
terminal with which any one register has
connection, said circuit-connections being
such that any job-register may be cut out of
circuit without affectng the actuation of
the corresponding wage-register, a summa-

tion wage-register controlled by said indi-

vidual wage-registers to indicate the total
of the actuations of the individual wage-
registers, and a summation job-register con-
trolled by said individual job-registers to
indicate the total of the actuations of the
individual job-registers. ’

29. In combination, means for generating
electric impulses of different predetermined
frequencies, a plurality of individual wage-
registers, a plurality of individual job-reg-
isters, means associated with each register
for -actuating the same in either direction,
sets of switch-terminals having connections
with said generating means such that each
set of terminals controls the impulses of a

1,084,661

certain frequency independent of any other

set, a contact-terminal connected with each
register adapted to codperate with any
switch-terminal for selectively establishing
circuit-connections between said generating
means and any one or more registers to ac-
tuate the same at a rate dependent upon the
particular switch-terminal with which any
one register has connection, said circuit-con-
nections being such that any job-register
may be cut out of circuit without affecting
the actuation of the corresponding wage-
register, a summation wage-register differ-
entially geared to said individual wage-reg-
isters to indicate the total of the actuations
of the individual wage-registers, and a sum-
mation job-register differentially geared to
said individual job-registers to indicate the
total of the actuations of the individual job-

- registers.

23, In combination, means for generating
electric impulses of different predetermined
frequencies, a plurality of individual wage-
registers, a plurality of individual job-reg-
isters, electromagnetic means associated with
each register for-actuating the same in either
direction, sets of switch-terminals having
connections with said generating means such
that each set of terminals controls the im-
pulses of a certain frequency independent

‘of any other set, a contact-terminal con-

nected with each register adapted to co-
operate with any switch-terminal for selec-
tively establishing circuit-connections be-
tween said generating means and any one or
more registers to actuate the same at a rate
dependent upon the particular switch-ter-
minal with which any one register has con-
nection, said circuit-connections being such
that any job-register may be cut out of cir-
cuit without affecting the actuation of the
corresponding wage-register, a summation
wage-register differentially geared to said
individual wage-registers to indicate the
total of the actuations of the individual
wage-registers, a summaticn job-register
differentially geared to said individual job-
registers to indicate the total of the actu-
ations of the individual job-registers, and a
differential register geared to said summa-
tion-registers to indicate the difference be-
tween the amount of actuation of one sum-
mation-register and the amount of actuation
of the other summation-register.

94. In combination, means for generat-
ing electric impulses of different predeter-
mined frequencies, a plurality of wage-
registers, a plurality of job-registers, elec-
tromagnetic means associated with each
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register for actuating the same in either -

direction, sets of switch-terminals- having
connections with said generating means
such that each set of terminals controls the
impulses of a certain frequency independ-
ently of any other set, and a contact-termi-
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nal connected with each register adapted to
coSperate with any switch-terminal to se-
lectively establish circuit-connections be-
tween said generating means and ‘any one

‘or more registers to actuate the same at a

rate dependent upon the particular switch-
terminal with which the register has con-
nection, said circuit-connections being such
that any job-register may be cut out of cir-
cuit without affecting the actuation of the
corresponding wage-register, but that no
job-register may be cut into the actuating
circuit when the corresponding wage-regis-
ter is out of circuit.

25. In combination, a source of electric
impulses of predetermined frequency, a plu-
rality of wage-registers, a plurality of cor-
responding time-registers, electromagnetic
means associated with each register for ac-
tuating the same in either direction at a
rate dependent upon the said frequency,
circuit-connections between said source of
impulses and said registers for cutting said
registers or any number thereof into or out
of the energizing circuit, and an intercon-
nection between the circuit of every wage-
register and the circuit of the corresponding
time-register to compel simultaneous con-
trol of said circuits. : :

--26. In combination, a source of electric
impulses of predetermined frequency, a.plu-
rality of wage-registers, a plurality of cor-
responding job-registers, a plurality of cor-
responding time-registers electromagnetic
means associated with each register for ac-

~ tuating. the same in either direction at a

40

45 1

50
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rate dependent upon the said frequency,
circuit-connections between said source of
impulses and said registers, for cutting said
registers or any number thereof into or out
of the energizing circuit, an interconnec-
tion between the circuit of every ‘Wwage-regis-
ter and the circuit of the corresponding
Jjob-register whereby any -job-register may
e cut out of circuit without affecting the
actuation of the corresponding wage-regis-
ter, and an intercennection between the

.circuit of every wage-register and the cir--

cuit of the corresponding time-register to

compel simultaneous control of said circuits.

27. In combination, a- source of electric

~impulses of predetermined frequency, a plu-

rality of wage-registers, a plurality of cor-
responding jJob-registers, ‘a plurality of cor-
responding | time-registers, electromagnetic
means associated with each register for ac-

~ tuating the. same in either direction at a

80

85

rate dependent upon the said frequency,
circuit-connections between said source of
impulses and said registers for cutting said
registers or any number thereof into or out
of the energizing circuit, an interconnection
between the circuit of every wage-register
and the circuit of the corresponding job-
register, such that any job-register may be

is

cut out of circuit without affecting the ac-
tuation of the corresponding wage-register,
but that no job-register may be cut info the.
actuating circuit when the corresponding
wage-register is out of circuit, and an in-
terconnection between the circuit of every
wage-register and the circuit of the corre-
sponding time-register to compel simultane-
ous control of said circuits.

28. In combination, means for generating
electric impulses of different predetermined
frequencies, a plurality of wage-registers, a
plurality of corresponding job-registers, a
plurality of corresponding time - registers,
electromagnetic means associated with each
register for actuating the same in either di-

quency of the energizing impulses, sets of
switch - terminals having connections with
said generating means such that each set of
terminals controls the impulses of a cer-

tain frequency independently of any other

set, a contact-terminal connected with each
register. adapted to. codperate with any
switch-terminal for selectively establishing
circuit-connections between said generating

-means and any-one or more registers to ac-
tuate the same at a rate dependent upon the

particular switch-terminal with which the

‘register has connection, said circuit-connec-

tions being such that any job-register may
be cut out of circuit without affecting the
actuation of the corresponding wage-regis-
ter,. and circuit-connections between said
generating means and said time-registers
for actuating any one or more of said time-
registers at the same predetermined rate
irrespective of the rates of actuation of the
corresponding wage-registers. )
29. In combination, means for generating
electric impulses of different predetermined
frequencies, a plurality of wage-registers, a

- plurality of corresponding job-registers, a
plurality of corresponding time-registers, -

electromagnetic means associated with each
register for actuating the same in either di-
rection at a rate dependent upon the fre-
quency of the energizing impulses, .sets of
switch-terminals having connections with
said generating means such that each set of
terminals controls the impulses of a certain
frequency independently of any other set, a
contact-terminal connected with each regis-
ter adapted to cobperate with any switch-
terminal for selectively establishing circuit-
connections between said generating means
and any one or more registers to actuate the
same at a rate dependent upon the particu-
lar switch-terminal with which the register
has connection, circuit-connections betwgen
said generating means and said time-regis-
ters for actuating any one or more of said
time-registers at the same predetermined rate
irrespective of the rates of actuation of the
corresponding wage-registers, an intercon-
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nection between the ecircuit of every wage-
register and the circuit of the corresponding
job-register, whereby any job-register may
be cut out of circuit without affecting the
actuation of the torresponding wage-regis-
ters, and an interconnection between the cir-
cuit of every wage-register and the circuit
of the.corresponding time-register to compel
simultaneous control of said circuits.

30. In combination, means for generating
electric impulses of different predetermined
frequencies, a plurality of wage-registers, a
plurality of corresponding job-registers, a
plurality of corresponding time-registers,
electromagnetic means associated with each
register for actuating the same in either di-
rection at a rate dependent upon the fre-
quency of the energizing impulses, sets of
switch-terminals having connections with
said generating means such that each set of
terminals controls the impulses -of a certain
frequency independently of any other set,
a contact-terminal connected with each reg-
ister adapted to colperate with any switch-
terminal for selectively establishing circuit-
connections between said generating means
and any one or more registers to actuate the
same at a rate dependent upon the particu-
lar switch-terminal with which the register
has connection, circuit-connections between
said generating means and said time-regis-
ters for actuating -any one or more of said
time-registers at the same predetermined
rate irrespective of the rates of actuation of
the corresponding wage-registers, an inter-
connection between the cireuit of every
wage-register and the circuit of-the corre-
sponding job-register such that any job-reg-
ister may be cut out of circuit without affect-
ing the actuation of the corresponding wage-
register, but that no job-register may be cut
into the actuating circuit when the corre-
sponding wage-register is out of circuit, and

an interconnection between the circuit of

every wage-register and the circuit of the
corresponding time-register to compel simul-
taneous control of said circuits.

31. In combination, a source of electric
impulses of predetermined frequency, a plu-
rality of wage-registers, a plurality of cor-
responding job - registers, electromagnetic
means associated with each register for ac-
tuating the sare in either direction at a rate
dependent upon the said frequency, and cir-
cuit-connections between said source of im-
pulses and said registers for connecting a
plurality of the wage-registers each in series
with its corresponding job-register and all
of such pairs in parallel to compel simul-
taneous actuation of any wage-register and
its corresponding job-register. o

32. In combination, a means for generat-
ing ¢lectric impulses of different predeter-

‘mined frequencies, a plurality of wage-reg-

isters, a plurality of job-registers, electro-
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magnetic means associated with each regis-
ter for actuating the same in either direction,
sets of switch-terminals having connections
with said generating means such that each
set of terminals controls the impulses of a
certain frequency independently of any
other set, a contact-terminal connected with
each register adapted to cobperate with any
switch-terminal to selectively establish
parallel circuit-connections between said
generating means and a plurality of regis-
ters to actuate the same at rates dependent
upon the particular switch-terminals with
which the registers have connection, said
circuit-connections compelling simultaneous
actuation of any wage-register and its cor-
responding job-register. :

33. In combination, means for generating
electric impulses of different predetermined
frequencies, a plurality of wage-registers, a
plurality of corresponding job-registers, a
plurality of corresponding time-registers,
electromagnetic means associated with each
register for actuating the same in either
direction at a rate dependent upon the fre-
quency of the energizing impulses, sets of
switch-terminals having connections with

saild generating means such that each set of

terminals controls the impulses of a certain
frequency independently of any other set, a
contact-terminal connected with each regis-
ter adapted to codperate with any switch-
terminal for selectively establishing circuit-
connections between said generating means
and any one or more registers to actuate the
same at a rate dependent upon the particular
switéh-terminal with which the register has
connection, said circuit-connections compel-
ling the simultaneous.actuation of any wage-
register and its corresponding job-register,
and circuit connections between said gen-
erating means and said time-registers for
actuating any one or more of said time-
registers at the same predetermined rate

irrespective of the rates of actuation of the’

corresponding wage-registers..

‘84. In combination, means for generating
electric impulses of different predetermined
frequencies, a plurality of wage-registers,-a
plurality of corresponding job-registers, a
plurality of corresponding time-registers,
electromagnetic means -associated with each
register for actuating the same in either di-
rection at a rate dependent upon the fre-
quency of the energizing impulses, sets of
switch-terminals having connections with
said generating means such that each set of
terminals centrols the impulses of a certain
frequency independently of any other set, a
contact-terminal connected with each regis-
ter adapted to codperate with any switch-
terminal for selectively establishing circuit-
connections between said generating means

.and any one or more registers to actuate the

same at a rate dependent upon the particu-
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lar switch-terminal with whieli the register

has connection, said circuit-connections com-
pelling the simultaneous actuating of any
wage-register and its’ corresponding job-
register, circuit-connections between said
generating means and said time-registers for
actuating any one or more of said time-regis-
ters at the same predetermined rate irre-

- spective of the rates of actuation of the cor-

D 10

responding wage-registers, and an intercon-
nection between the circuit of every wage-

- register and the circuit of the corresponding

15

35

time-register to compel simultaneous control
of said circuits. ,

85. In an electromagnetic accounting sys-
tem, the combination of a pair of ratchet
wheels rigidly held together, an actuating
pawl for each ratchet wheel, a common con-
trolling mechanism for said pawls and ad-
justable to permit one or.the other of the
pawls t6 engage its corresponding ratchet
wheel, and electromagnetic means for inter-
mittently. actuating said pawls to cause a
step-by-step movement of the ratchet wheels
in a direction dependent upon the position
of the controlling mechanisin.

36: In an electromagnetic accounting sys-
tem; the combination of a pair of ratchet
wheels rigidly held together, an actuating
pawl for each ratchet wheel, a common con-
trolling mechanism for said pawls and ad-
justable to permit one or the other of the

pawls to éngage its corresponding ratchet |-
- wheel, electromaghetic means for intetmit- -

tently actuating said pawls to cause a step-
by-step movement of the ratchet wheels in a
direction dependent upon the position of the
controlling mechanism, and retaining means
under the control of said mechanism for

-positively preventing reverse rotation of the

ratchet wheels during such step-by-step
movement. :

* 87. In an electromagnetic accounting sys-
tem, the combination of a pair of ratchet
wheels rigidly held together, a movsble lever
associated with: said ratchet wheels, a pair
of pawls carried by said lever and arranged

" . each to codperate with the teeth of a ratchet

50

wheel for actuating said ratchet wheels in
either direction, a common controlling mech-
anisth for said pawls and adjustable to per-
mit one or the other of the pawls to.engage
its corresponding ratchet wheel, and electro-

~magnetic means for intermittently actuating

- Qt
o

60

66

said léver to cause a step-by-step movement
of the ratchet wheels in a direction depend-
ent_upon the. position of the controlling
mechanism. o o
38. In an electromagnetic aceounting sys-
tem, the combination of 4 pair of ratchet
wheels rigidly held together, a movable léver
associated with said ratchet wheels, a pair
of pawls carried by said lever and arranged
each to cobperate with the teeth of & ratchet

wheel for actuating said ratchet wheels in -

L7

either direction, a common controlling mech-
anism for said pawls and adjustdble to per-
mit one or the other of the pawls to engage
its corresponding ratchet ~wheel, electro-
magnetic means for intermittently actuating
said lever to cause a step-by-step movement
of the ratchet wheels in'a direction depend-
ent upon the position of the controlling

70

mechanism, and retaining means under the

 control of said mechanism for positively pre-
venting reverse rotation of the ratchet wheels'

during such step-by-step movement.

39. In an electromagnetic accounting sys-
tem, the combination of a pair of rafchet
“wheels rigidly held together, a pivoted lever

75

80

agsociated with said ratchet wheels, a pair of _

pivoted pawls carried on one end of said

lever to cobperste each with the teeth of a
ratchet wheel for actuating said ratchet -

wheels in either direction, a common control-
ling mechanism for said pawls and adjust-
able to permit one ot the other of the pawls
to engage its corresponding ratchet wheel,
an armature connected with said lever near

its other end, an electromagnet for actust--

ing said aridture, means for normally hold-
ing the armature away from the electromag-
net, and means for intermittently energizing
said electromagnet to cause a step-by-step
movement of the ratchet wheels in a direc-
tion dependént upon the position of the con-
trolling mechanism. o

40: In #n electromagnetic accounting sys-
tem, the combination of a pair of ratchet
wheels rigidly held togethet, 4 pivoted lever
associated with said ratchet wheels, a pair
of pivoted pawls carried on one end of said
lever to cooperate éach with the teeth of a
ratchet wheel for actuating said ratchet
wheels if either direction, a common con-
trolling mechanism for said pawls and ad-
justable to permit oiie or the other of the
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pawls to engage its corresponding ratchet

‘wheel; an armdtufe connected with said

lever nhedr its other end, an electromagnet
for actuating said arfmature, means for nor-
mally holding the armiture away from the
electromagnet, medns for intermittently
energiZing said electromagnet to cause a
step-by-step movement of the ratchet wheels
in a direction dependent upon the position
of the controlling mechanism, and retaining
means under the control of said mechanism
for positively preventing reverse rotation
of the ratchet wheels during such step-by-
step movement.

41. In an electromagnetic accounting sys-
tem, the combination of a shaft, a pair of
ratchet wheels'mounted thereon, said wheels

- being rigidly held together, & movable lever 3

associated with said ratchet wheels, a pair of
pawls carried by said lever, one of said

_pawls being arranged to engage the teeth of
-one of the ratchet wheels for actuating the

same in one direction, the other pawl being
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arranged to engage the teeth of the other
ratchet wheel for actuating the same in the
opposite direction, readily adjustable mech-
anism for holding either of the pawls out
of operative position while the other pawl
is in its operative position, and electromag-
netic means for intermittently actuating
said lever to cause a step-by-step movement
of the ratchet wheels in a direction depend-
ent upon the position of said mechanism,
42, In an electromagnetic accounting sys-
tem, the combination of a shaft, a pair of

"ratchet wheels mounted thereon, said wheels

being rigidly held together, a pivoted lever
associated with said ratchet wheels, a pair
of pawls pivoted near one end of said lever,
one of said pawls being arranged to engage
the teeth of one of the ratchet wheels for
actuating the same in one direction, the
other pawl being arranged to engage the
teeth of the other ratchet wheel for actuat-
ing the same in the opposite direction, an

~ armature carried by said lever near its other

40.

4b

80

end, readily adjustable mechanism for hold-
ing either of the pawls out of operative posi-
tion while the other pawl is in its operative
position, an electromagnet for actuating said
armature, means for normaily holding the
armature away from the electromagnet, and
means for intermittently energizing said
electromagnet to cause a step-by-step move-
ment of the ratchet wheels in a direction
dependent upon the position of said mech-
anism.

43. In an electromagnetic accounting sys-
tem, the combination of a shaft, a pair of
ratchet wheels mounted thereon, said wheels
being rigidly held together, a movable lever
assoclated with said ratchet wheels, a pair
of pawls carried by said lever, one of said
pawls being arranged to engage the teeth of
one of the ratchet wheels for actuating the
same in one direction, the other pawl being
arranged to engage the teeth of the -other
ratchet wheel for actuating the same in the
opposite direction, readily adjustable mech-
anism for holding either of the pawls out of
operative position while the other pawl is in
its operative position, electromagnetic means
for intermittently actuating said lever to

. cause a step-by-step movement, of the ratchet

85

80

wheels in. a direction dependent upon the
position of said mechanism, and retaining
means controlled by said mechanism for pre-
venting reverse rotation of the ratchet

-wheels during such step-by-step movement.

44. In an electromagnetic accounting sys-
tem, the combination of a shaft, a pair of
ratchet wheels mounted thereon, said wheels

being rigidly held together, a pivoted lever

agsoelated with said ratchet wheels, a pair of
pawls pivoted near one end of said lever,
one of said pawls being arranged to engage
the teeth of one of the ratchet wheels for
actuating the same in one direction, the
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other pawl being arranged to engage-the
teeth of the other ratchet wheel for actuating
the same in the opposite direction, an arma-
ture carried by said lever near its other end,

readily adjustable mechanism for holding y,

either of the pawls out of operative position -

while the other pawl is in its operative posi--
tion, an electromagnet for actuating said
armature, means for normally holding the
armature away from the electromagnet,
means for intermittently energizing said
electromagnet to cause a step-by-step move-
ment of the ratchet wheels in a direction de-
pendent upon the position of said mecha-
nism, and retaining means controlled by said
mechanism for positively preventing re-
verse rotation of the ratchet wheels during
such step-by-step movement.

45. In an electromagnetic accounting sys-
tem, the combination of a shaft, a pair of
ratchet wheels mounted thereon, said wheels
being rigidly held together, a movable lever
assoclated with said ratchet wheels, a pair
of pawls carried by said lever, one of said
pawls being arranged to engage the teeth of
one of the ratchet wheels for actuating the
same in one direction, the other pawl being
arranged to engage the teeth of the other
ratchet wheel for actuating the same in the
opposite direction, a-readily adjustable rod
having extensions at its inner end in engage-
ment with said pawls, whereby. adjustment
of the rod in one direction causes one of the
pawls to move into operative position and
the other pawl to move into inoperative po-
sition, while adjustment of the rod in the op-
posite direction reverses the position of the
pawls, and electromagnetic means for inter-
mittently actuating' said lever to cause a
step-by-step movement of the ratchet wheels
in a direction dependent upon the position
of said adjustable rod.

46. In an electromagnetic accounting sys-
tem, the combination of a shaft, a pair of
ratchet wheels mounted thereon, said wheels
being rigidly held together, a movable lever
associated with said ratchet wheels, a pair of
pawls carried by said lever, one of said pawls
being arranged to engage the teeth of one of
the ratchet wheels for actuating the same in
one direction, the other pawl being arranged
to engage the teeth of the other ratchet wheel
for actuating the same in the opposite -direc-
tion, a readily adjustable rod having exten-
slons .at its inner end in engagement with
said pawls, whereby adjustment of the rod
in one direction causes one of the pawls to

- move into operative position and the other

pawl to move into inoperative position,
while adjustment of the rod in the opposite
direction reverses the position of the pawls,
electromagnetic means for intermittently
actuating said lever to cause a step-by-step
movement of the ratchet' wheels in a direc--
tion dependent upon the position of said ad-
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justable rod, and a retaining dog for each
ratchet wheel controlled by the position of
the rod for positively preventing reverse ro-
tation of the ratchet wheels during such step-
by-step movement.

47. In an electromagnetic accounting sys-
tem, the combination of a shaft, a pair of
ratchet wheels mounted thereon, said wheels
being rigidly held together, a movable lever
associated with said ratchet wheels, a pair
of pawls carried by said lever, one of said
pawls being arranged to engage the teeth of
one of the ratchet wheels for actuating the
same in one direction, the other pawl being
arranged to engage the teeth of the other

- ratchet whee] for actuating the same in the

opposite. direction, an adjustable rod pro-
vided with extensions at its inner end, a
slidable connection between one extension
and one of the pawls, a separable connection
between the other extension and the other of
the pawls.to cause the slidable connection
upon outward movement of the rod to 1ift
the corresponding pawl away from the teeth
of the associated ratchet wheel, and the sep-

arable connection to be interrupted to per-

mit the other pawl to drop into engagement

‘with the teeth of the other ratchet wheel,

the pawls being restored to their normal po-
sition by the inward movement of rod, and
electromagnetic means for - intermittently
actuating said lever to cause a step-by-step

. movement of the ratchet wheels in a direc-

tion dependent upon the position of said ad-
justable rod. ’ v _
48. In an accounting system, a series of
ratchet wheels arranged in pairs, the wheels
of each pair being rigidly held together,

~ differential gear-mechanism for each pair of

40

ratchet wheels and comprising a central

_ gear with which the associated ratchet

45

50

wheels are operitively connected, a pinion
rotatably mounted upon said central gear,
a pair of driving gears upon either side of
the central gear and in engagemert with
said pinion, means for operatively connect-

‘ing together the adjacent driving gears of

the successive gear-mechanism, the first of
the driving gears in the series being held
stationary, whereby the rate of actuation of
the last driving gear represents the sum of
the rates of actuation of the other driving

- gedrs, an actuating pawl for each ratchet

55
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-wheel, adjustable controlling mechanism for

each of certain alternate pairs of pawls to
norinally permit corresponding pawls -of
each pair to engage their respective wheels

for actuating the same in onie direction, ad-

justable controlling mechanism for each of
the other alternate pairs of pawls to nor-
mally permit corresponding pawls of each
of said pairs to engage their respective
ratchet wheels for actuating the same in the
reverse direction, electromagnetic means for
intermittently actuating the pawls to cause

19

a step-by-step movement cf the ratchet
wheels in a direction dependent upon the
position of the respective controlling mech-
anism. _

49. In an accounting system, a series of
ratchet wheels arranged in pairs, the wheels

of each pair being rigidly held together, dif- -

ferential gear-mechanism for each pair of
ratchet wheels, a shaft upon which the gear-
mechanisms are loosely mounted, each gear-
mechanism comprising a central gear with
which the ‘dssociated ratchet wheels are
operatively connected, a pinion rotatably
mounted upon said central gear, a pair of
driving gears upon either side of the central
gear and in engagement with said pinion,
sleeves on said shaft for rigidly connecting

70
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80

together the adjacent driving gears of the -

successive gear-mechanisms, the first of the

driving gears in the series being held sta-. g

tionary, whereby the rate of actuation of the
last driving gear represents the sum of” the
rates of actuation of the other driving gears,

an_actuating pawl for each ratchet wheel,

adjustable controlling mechanism for each
of certain alternate pairs of pawls to nor-
mally permit corresponding pawls of each

wheels for actuating the same in one direc-
tion, adjustable controlling mechanism for
each of the other alternate pairs of pawls to
normally permit corresponding pawls of

90

pair to engage their respective ratchet: .

95

each of said pairs to engage their respective

ratchet wheels for actuating the same in the
reverse direction, eletromagnetic means for

100

intermittently actuating the pawls to cause -

a step-by-step movement of the ratchet
wheels in a direction dependent upon the
position of the respective controlling mecha-
nism. 7 '

50. In an accounting system, a shaft, a
series ‘of ratchet wheels loosely arranged
thereon in pairs, the wheels of each pair be-
ing rigidly held together,a differential gear-
mechanism for each pair of ratchet wheels
loosely mounted on said shaft, each gear-
mechanism comprising a central gear se-
cured to one of the associated ratchet
wheels to rotate therewith, a pinion rota-
tably mounted upon said central gear, a pair
of driving gears upon_either side of the. cen-
tral gear and in engagement with said pin-
ion, sleeves on said shaft for rigidly con-
necting together the adjacent driving gears
of the successive gear mechanisms, the first

‘of the driving gears in the series being held
stationary, whereby the rate of actuation of
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the last driving ‘gear represents the sum of -

the rates of actuation of the other driving
gears, an actuating pawl for each ratchet
wheel, adjustable controlling. mechanism for
each of certain alternate pairs of pawls to
normally permit corresponding pawls -of

126

-each pair to engage their respective ratchet &
wheels for actuating the same in one direc--
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tion, adjustable controlling mechanism for
each of the other alternate pairs of pawls to
normally permit corresponding pawls of
each of said pairs to engage their respective
ratchet wheels for actuating the same in the
reverse direction, electromagnetic means for
intermittently actuating the pawls to cause

-a step-by-step movement of the ratchet

wheels in a direction dependent upon the
position of the respective controlling mecha-
nism. :

51. In an accounting system, a pair of
ratchet wheels rigidly %eld together, an ac-
tnating pawl for each ratchet wheel and ar-
ranged to be moved into and out of engage-
ment with the teeth thereof, an electromag-
net for operating said pawls, means for sub-
jecting said electromagnet to predetermined
current impulses in successive cycles to.cause
a step-by-step movement of the ratchet
wheels in a direction. dependent upon the
position of-the pawls, the current-impulses
of a cycle being first in one direction and
then in the other without affecting the op-
eration of said electromagnet, a series of
uniformly spaced projections on one of the
ratchet wheels, 2 movable arm, and electro-
magnetic means controlled by said alterna-

tions of current-impulses to actuate said

movable arm out of and into the path of
travel of said projections for compelling
synchronism during the normal operation of
the device between every cycle of impulses
and the accompanying movement of the
ratchet wheels. :

52. In an accounting system, a pair of
ratchet wheels rigidly held together, an ac-
tuating pawl for each ratchet wheel, a com-
mon controlling mechanism for said pawls
adjustable to permit one or the other of said
pawls to engage its corresponding ratchet
wheel, an electromagnet for operating said
pawls, means for subjecting said electromag-
net to predetermined current impulses-in suc-
cessive cycles to cause a step-by-step move-
ment of the ratchet wheels in a direction de-
pendent upon the position of the controlling
mechanism, the current impulses of g cycle
being first in one direction and then in the
other without affecting the operation of said
electromagnet, a series of uniformly spaced
projections on one of the ratchet wheels, a
movable arm, and electromagnetic means

. controlled by said alternations of current-

impulses to actuate said movable arm out of

and into the path of travel of said projec-
tions for compelling synchronism during the
normal operation- of the device between
every cycle of impulse and the accompany-
ing movement of the ratchet wheels.

53. In an accounting system, a pair of
ratchet wheels rigidly held together, an ac-
tuating pawl for each ratchet wheel and ar-
ranged to be moved into and out of engage-
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ment with the teeth thereof, an electromag-
net for operating said pawls, means for sub-
jecting said clectromagnet to predetermined
current impulses in successive cycles to canse
a step-by-step movement of the ratchet
wheels in a direction dependent upon the po-
sition of the pawls, the current impulses of
a cycle being first in one direction and then
in the other without affecting the operation
of said electromagnet, a series of uniformly
spaced projections on one of the ratchet
wheels, a movable arm, and a polarized elec-
tromagnet in the circuit of said current-im-
pulses for actuating said arm out of and into
the path of.travel of said projections, de-
pending upon the direction of the energizing

‘current impulse, to compel synchronism

during the normal operation of the device
between every cycle of impulses and the ac-
companying movement of the ratchet wheels.

54. In an accounting system, a pair of

-ratchet wheels rigidly held together, an ac-.

tuating pawl for each ratchet wheel and ar-
ranged to be moved into and out of engage-
ment with the teeth thereof, an electromag-
net for operating said pawls, a source of

electric current, circuit-connections between

said source and the winding of said clectro-
magnet, a series of uniformly spaced pro-
jections on one of the ratchet whecls, 8 mov-
able arm, clock-regulated interrupting and
reversing mechanism for periodically making
and breaking said circuit and reversing the
dircetion of current impulse therethrough in
successive cycles to cause a step-by-step
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movement of the ratchet wheels in a diree-ioo

tion dependent upon the position of the
pawls, and electromagnetic means connected
with said circuit and controlled by said re-
versal of current-impulses to actuate the
movable arm out of and into the path of
travel of said projections for compelling
synchronism during the normal operation of
the device between every cycle of impulses
and the accompanying movement of the
ratchet wheels. E

55. In an accounting system, a pair of
ratchet wheels rigidly held together, an ac-
tuating pawl for each ratchet wheel and ar-
ranged to be moved into and out of engage-
ment with the teeth thereof, an electromag-
net for operating said pawls, a source of
electric current, circuit-connections between
said source-and the winding of said clec-
tromagnet, a séries of uniformly spaced pro-
jections on one of the ratchet wheels, a mov-
able arm, clock-regulated interrupting and
reversing mechanism for periodically mak-
ing and breaking said circuit and reversing
the ‘direction of current-impulses there-
through in successive cycles to cause a step-
by-step movement of the ratchet wheels n
a direction dependent upon the position of
the pawls, and a polarized electromagnet in
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said circuit and controlled by said reversal
of current-impulses to actuate the movable

arm out of and into the path of travel of

10

15

said projections for compelling synchro-
nism during-the normal operation of the de-
vice between every cycle of impulses and the
accompanying movement of the ratchet
wheels, = ' .

56. In an accounting system, a pair of
ratchet .wheels rigidly held together, an ac-
tuating pawl for each ratchet wheel adapted
to be moved into and out of engagement
with .the teeth thereof for determining the
direction of rotation of the ratchet wheels,
a series of uniformly spaced projections on
one of the ratchet wheels, an electromagnet

~ for operating said pawls, means for subject-

ing said electromagnet to predetermined cur-
rent impulses in successive cycles to cause a
step-by-step movement of the ratchet wheels
in a direction dependent upon the position
of the pawls, the arc of travel of the ratchet
wheels during a cycle normally tending to
be greater than the arc between adjacent
projections, and electromagnetic means con-
trolled by said current-impulses in the nor-
mal operation of the device for positively
limiting the arc of travel of the ratchet
wheels during a cycle to the arc between ad-
jacent projections.

+57. In an accounting system, a pair of
ratchet wheels rigidly held together, an ac-
tuating pawl for each ratchet wheel adapt-
ed to be moved into and out of engagement
with the teeth thereof for determining the
dirvection of rotation of the ratchet wheels,
a serles of uniformly spaced projections on
one of the ratchet wheels, an electromagnet
for operating said pawls, a source of electric
current, circuit - connections between said
source and the winding of said electromag-
net, clock-regulated interrupting and revers-
ing mechanism for periodically making and
breaking said circuit and reversing the di-
rection of current-impulse therethrough in
successive cycles to cause a step - by - step
movement of the ratchet wheels in a direc-
tion dependent upon the position of the
pawls, the arc of travel of the ratchet wheels
during a cycle normally tending to be greater
than the arc between adjacent projections, a
movable arm,-a polarized electromagnet con-

‘trolled by the reversal of current-impulse to

actuate said movable arm into the path of

‘travel of said projections for positively lim-

iting the arc of movement of the ratchet
wheels during a cycle to the arc between ad-
jacent projections, in the normal operation
of the device.

58. In an accounting system, a pair of
ratchet wheels rigidly held together, an actu-

~ ating pawl for each ratchet wheel and adapt-

ed to be moved into and out of engagement
with the teeth thereof, an electromagnet for

operating said pawls to cause a step-by-step
movement of the ratchet wheels in a direc-
tion dependent upon the position of the
pawls, a source of electric current, circuit
connections between the winding of said
electromagnet and said source, a time-con-
trolled shaft, a disk mounted thereon and
having a peripheral groove with lateral de-
viations extending in opposite directions,
said deviations being arranged in like re-
curring sets, a pair of circuit terminals asso-
ciated with said disk and connected with
said source of current, a contact-member
having one end working in said groove and
adapted to be moved by said deviations into
engagement with said términals during the
rotation of the disk, the deviations in one
direction forcing each the contact member
against one of the terminals to make and
break the circuit through said electromagnet
in one direction, the deviations in the other
direction forcing each the contact member
against the other terminal to make and
break the circuit through the electromagnet
in the reverse direction, the current impulses
thus sent through the cireuit by each succes-
sive set of deviations constituting a cycle, a
series of uniformly spaced projections on
one of the ratchet wheels, a movable arm,
and a polarized electromagnet controlled by

“the reversal of current-flow through the cir-

cuit to actuate said movable arm out of and
into the path of travel of said projections for

- compelling synchronism during the normal

operation of the device between every cycle

of impulses and the accompanying move--

ment of the ratchet wheels.

59. In an accounting system, a pair of
ratchet wheels rigidly held together, an actu-
ating pawl for each ratchet wheel adapted
to be moved into and out of engagement

with the teeth thereof for determining the

direction of rotation of the ratchet wheels, a
series of uniformly spaced projections on
one of the ratchet wheels, an electromagnet

. for operating said pawls, a source of electric

current, circuit-connections between the
winding of said electromagnet and said
source, a time-controlled shaft, a disk mount-
ed thereon and having a peripheral groove
with lateral deviations extending.in oppo-
site directions, said deviations being ar-
ranged in like recurring sets, a pair of cir-
cuit-terminals associated with said disk and
connected with said source of current, a con-
tact-member having one end working in
said groove and adapted to be moved by
said deviations into engagement with said
terminals during the rotation of the disk,
the deviations in one direction forcing each
the contact member against one of the ter-

viations in the other direction forcing each
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the contact member against the other ter-
minal to make and break the circuit through
the electromagnet in the reverse direction,
the current impulses thus sent through the
circuit by each successive set of deviations
constituting a cycle and causing actuation
of the ratchet wheels through an arc nor-
mally tending to be greater than the arc be-
twveen adjacent projections, a movable arm,
and a polarized electromagnet operated by

the reversal of current-flow to actuate said -

movable arm into the path of travel of said
projections for positively limiting the arc
of movement of the ratchet wheels during a
cycle to the arc between adjacent projections,
in the normal operation of the device.

60. In combination, a plurality of indi-
vidual registers provided each with electro-
magnetic means for actuating the same in
either direction, a source of electric im-
pulses for periodically energizing said elec-
tromagnetic means to operate the registers
at a rate determined by the frequency of the
impulses, a summation-register geared to
said individual registers to indicate the total
of the actuations of said individual regis-
ters, and a mechanical locking device asso-
ciated with each register for securing the
same against movement beyond zero-position
during decumulation. :

61. In combination, a plurality of regis-
ters provided each with -electromagnetic
means for actuating the same in either direc-
tion, a source of electric impulses of prede-
termined frequency, a series of switch-ter-
minals connected with said source, a codper-
ating contact-terminal connected with each
register for establishing readily separable
circuit-connections between said source and
any register or registers to operate the same
at a rate dependent upon said frequency, and
a mechanical locking device associated with
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each register for securing the same agairst
movement beyond. zero-position during de-
cumulation. : ' ’
62. In combination, a plurality of regis-
ters provided each with electromagnetic
means for actuating same in either directic a,

45

means for generating electric impulses of -

“different predetermined frequencies, sets of
switch-terminals having connections with
"said generating means such that each set of

terminals controls the impulses of a certain
frequency independently of any other set, a
contact-terminal connected with each reg-
ister adapted to coGperate with any switch-
terminal for selectively establishing circuit-
connections between said generating means
and any one or more registers to actuate
the same at a rate dependent upon the par-
ticular switch-terminal with which any one
register has connection, and a mechanical
locking device associated with each register
for securing the same against movement be-
yond zero-position during decumulation.

63. In combination, a rate digk, a register,
actuating mechanism between the disk and
the register, and means for electrically de-
cumulating the register.

64. In combination, a disk having a wave-
form groove, contact mechanism controlled
by the groove, a register controlled as to its
operation by means of the contact mecha-
nism, and means for electrically decumulat-
ing the register. )

65. In combination, a disk, a register, and
electrical devices operated by the disk for
accumulating and decumulating the register.

In witness whereof, T hereunto subscribe.

my name this 29 day of March, 1910.
ARTHUR F. POOLE.
Witnesses:
Harvey L. Hanson,
Aporea A. THOMAS.
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